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A PRACTICAL JOURNAL ON PSYCHIATRY AND NEUROLOGY 





Intravenous Pervitin and the Psychopathology of 
Schizophrenia 


JUSTIN M. HOPE, M.D., ENOCH CALLAWAY, M.D., 
and SIDNEY L. SANDs, M. D. 
Worcester, Mass. 


The effects of drugs on psychopathology 
are of both practical and heuristic concern 
to the psychiatrist. Practically, the evalua- 
tion and treatment of some psychiatric cases 
is aided by drugs. Of no less concern to the 
student of psychopathology is the opportu- 
nity afforded by drugs to modify certain as- 
pects of abnormal behavior at will. With 
some variables under the control of the ex- 
perimenter, relationships between various 
manifestations of psychopathology can be 
viewed in a new light. 

The d-isomer of desoxyephedrine, known 
variously as Pervitin, D.O.E., Desoxyn, and 
Methedrine, has received considerable study. 
Reviews by Ivy and Boetzel,' and Haley’ 
cover the literature in general up to 1947. 
More recent work on its psychiatric applica- 
tions has been done by Levine, et al.,’:* Ru- 
dolph,’ and Delay.’ The papers by Levine, et 
al. described changes in schizophrenic psy- 
chopathology with 20 mgm intravenous in- 
jections of Pervitin. This work stimulated 
us to investigate the effects of the drug on 
the schizophrenic process in more detail, as 
such an investigation seemed worthwhile. 


Method 


The subjects selected for this study were 
all hospitalized schizophrenics ranging in 


From The Research Service of Worcester State 
Hospital and Worcester Foundation for Experi- 
mental Biology. 


age from 18 to 54 years, with a median of 33 
years. The time between first hospitaliza- 
tion and study ranged from one month to 
33 years, with a median of 2 years. 

We first selected a group of 30 subjects, 
which was composed of 3 equal subgroups. 
Five males and 5 females were included in 
each subgroup, For one of these subgroups, 
subjects were selected because of their pre- 
dominantly catatonic symptomatology; for 
another, subjects with overt paranoid col- 
orings were chosen; while for the third sub- 
group, subjects were selected without re- 
gard for accessory symptomatology. 

Each subject was interviewed in a quiet 
room. Evaluation of mental status was 
done, and the subject was rated on the psy- 
chiatric rating scale of Malamud and Sands.’ 
Then 20 mgm of Pervitin in 1 cc of an 
aqueous isotonic solution was rapidly in- 
jected intravenously. Questions on the an- 
ticipated effects of the injection were turned 


back to the subject and suggestion was. 


avoided as much as possible. After the in- 
jection, the subject was observed for from 
twenty minutes up to several hours, during 
which period mental status examinations, 
psychiatric evaluation, and rating scales 
were repeated. 

The rating scale as devised by Malamud 
and Sands encompasses 22 functions. How- 
ever, as the effect of intravenous Pervitin is 
quite immediate and lasts only 30 to 45 min- 
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utes in some cases, 6 functions were deleted 
as they did not lend themselves to immedi- 
ate cross sectional evaluation. This left 16 
functions to use in rating acute changes. 
Figure I shows this modified rating scale. 
Patients can be rated from one to six on 
each side of a two point base line. In this 
study each function is considered as a four- 
teen point scale, and the score for change 
after Pervitin is taken as the difference be- 
tween pre-Pervitin and post-Pervitin rat- 
ings. For evaluating changes in individual 
categories a shift to the left is labeled mi- 
nus, while a shift to the right is called plus. 
The descriptive terms in Figure I define each 
function to some extent. However, it should 
be noted that we have viewed each function 
as a continuum between two extremes rather 
than relying on a given position of a partic- 
ular descriptive adjective. Illustratively, let 
us consider a subject lying in a catatonic 
stupor prior to injection of Pervitin. If he 
were completely immobile, we should rate 
him at 14 under motor activity. This would 
be 7.5 degrees from the mid-point of the 
base line. After Pervitin, let us assume 
that he tosses about, gesticulates, and 
speaks, yet does not become as violently 
overactive as possible. We should then rate 
him at 4. Thus the change in “Motor Ac- 
tivity” would be —10. It will be noted that 
the series of adjectives comprising each 
function are not necessarily continuous nor 
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are they mutually exclusive. Howeye, in 
using this scale, the most predominant jy, 
havior is selected for scoring, with emphasis 
on the most deviant patterns observed. 

Having observed the effects of a Single jp. 
jection of the drug, we then studied the pp. 
peatability of its effects. Toward this end 
three new patients were selected and each 
received serial injections with clinica] ob- 
servations and mental status examinations, 
Three additional patients were selected fron, 
our first group of thirty. They were given 
repeated injections three times a week fo 
two weeks, thus receiving six additiona] jp. 
jections. They were injected and examine 
by a different worker every third test. Rat. 
ings, as well as mental status examinations 
were done at each injection as on the single 
injection tests. 


Results 


I. General Considerations. 


Responsiveness to injected Pervitin is not 
apparently influenced by the age of the 
schizophrenic subject. Figure II, however, 
shows that the greatest response to the drug 
occurs in the most recently hospitalized 
group. (The total score is the sum of 
changes in all functions regardless of di- 
rection. A score of 24 was arbitrarily taken 
to delineate clearly responsive subjects from 
those in whom the response was equivocal, 
This figure is also equivalent to a 4-point 
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Fig. 1. The psychiatric rating scale of Malamud and Sands as modified for use in this study. 
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change in each of the 6 functions signifi- 
cantly modified by Pervitin, as will be de- 


scribed later. ) 





























——— 
30 
25 MAI. : 
MIN. 
MAI. 69 wax. 37 

20 MIN. 0 MIN. 2 

RESP > 24 82% 
15 RESP > 24 50% RESP > 24 35 
10 
5 

11 PATIENTS 10 PATIENTS 9 PATIENTS 
0 

up TO 1 YEAR 1 YEAR TO 5 >5 wears 

Length of Hospitalization. 


Fig. 2. The average of the total response to in- 
jected Pervitin in schizophrenic subjects of varying 
lengths of hospitalization. 


II. Rating Scale Evaluation of Functions as 
Modified by Pervitin. 


Changes of each function in our group of 
30 patients are dealt with separately in Ta- 
ble I. In this table, changes in each direc- 
tion are totaled separately under ‘“change.”’ 
The algebraic sum of “change” is divided by 
thirty to give the average change. It will be 
noted that motor activity, mimetic expres- 
sion, and speech show significant changes. 
Reference to Figure I indicates that these 
sponsivity, affect, and feeling. Reference to 
Figure I indicates that this represents a 
change from resistive, bland, and phlegmatic 
behavior in the direction of more flexible 
demonstrative and sensitive behavior. Thus, 
subjects demonstrating this change became 
less emotionally withdrawn after Pervitin. 
These six functions show an average change 
changes bespeak increased activity in gen- 
eral, Significant changes also occur in re- 
The other functions 


TABLE I. Change observed after Pervitin, tabulated for each function separately. 


planation. 
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the function labeled hostility the trend is 
toward more belligerent behavior. Atten- 
tion shows some change as withdrawn pa- 
tients become more accessible. In awareness 
the trend is in the direction of less restric- 
tion, The changes in associations are in the 
direction of greater vagueness and tangenti- 
ality. In the following categories: percep- 
tion, thought processes, and subjective re- 
organization, in general, our subjects ex- 
hibited more pathology after the injection 
of Pervitin. Mood shows an inconstant 
change which is in the direction of a more 
optimistic outlook. The change noted in 
memory is in the direction of greater pre- 
ciseness. Insight shows a change as some 
patients admitted the existence of prob- 
lems only after Pervitin. 

Catatonic patients did not differ strikingly 
from paranoid patients in their over-all re- 
sponse to the drug. However, they did show 
differences in degree of change in certain 
functions. Taking “change” for catatonics 
and paranoids separately as we did for the 
group in Table I, we find catatonics respond- 
ing more in motor activity (—17 as opposed 
to —13 plus 2 for paranoids), and mimetic 
expression (—28 plus 1 as opposed to —15 
plus 4). Paranoids on the other hand re- 
sponded more in affect (—35 as opposed to 
—16 for catatonics) and feeling (—22 as 
opposed to —-6). Thus catatonics tended to 
show less of the usual immobility, both in 
mimetic expression and general motor ac- 
tivity, whereas paranoids became less bland, 
with increasing tenseness in some cases. 


III. Mental Status Illustrations of Rated 
Changes. 


In many of our observations affective 
changes have been most striking. Bland par- 


_ change less markedly and less regularly. In anoid subjects who previously described 
TABLE 1 
Average Average 
: : Change Change Change Change 
Motor CAG ee —62+ 2 —2.0 1.) 0) 3 | Re ee —18 + 11 —0.3 
Mimetic Expression ............ —67+ 5 —2.0 MN iss conisis bacniticeinentonsnsitacconive —95 —3.1 
Responsibility Peer eke sake —T1+ 3 — Zo PUCCMINOS. inssatscsswosscictesnotassensese ds —65+ 4 —2.0 
Hostility Se ee ee ee —14+ 3 —0.4 PCLCEDOLOM 5 cisccsxvsssscececenvevessie —16 + 12 —0.1 
I sistas bein hudades —25+ 9 —0.5 Thought Processes .............. —27+ 5 —0.7 
inane ——e + & —O3 Subjective Reorg. ................ —12+ 6 —0.2 
Speech Silseinetnsios cassia —80+ 7 —2.4 MII scisschiieotevccnesinacdinenastnanss —11 —0.3 
cS) —i5 + 19 0.1 DE 5siscssnsatatdnnenigiacincnsininie — 5+ 28 0.8 


See Results for ex- 
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their delusional tortures without affect, fre- 
quently wept and became very emotional 
after the injection. One mute catatonic cried 
and pleaded with his examiner to give him 
affection. He spoke with emotion of his 
extreme loneliness and feelings of isolation. 
Actual historical data as well as thought 
content became more accessible after Per- 
vitin, Some of our subjects were quite 
guarded, and delusions which were sus- 
pected from previous interviews could not be 
elicited at all. On injection of Pervitin such 
patients became more communicative and 
exhibited greater affective response. Also in 
such cases the subject expressed more delu- 
sional material and peculiar associations 
while thinking was disorganized. It is dif- 
ficult to attribute this finding to a specific 
cause. There are at least three possibilities. 
First, such subjects may have been thinking 
in such a way before Pervitin and not ex- 
pressing their thoughts; secondly, the in- 
creased affective reaction and push of speech 
might in itself have produced some disor- 
ganization of thought; and thirdly, Pervitin 
itself may exert a selective effect on these 
functions. Occasionally, however, subjects 
who expressed more delusional material 
were then able to question the validity of a 
few of their ideas while under the influence 
of this drug. 


It should be mentioned that two subjects 
showed no observable change at all on in- 
jection of Pervitin, and one catatonic showed 
some increased cerea flexibilitas. Two sub- 
jects were tearful, withdrawn and agitated 
for several days after the injection of Per- 
vitin. One subject stated that he was upset 
by the things he said under Pervitin. No 
subject showed what could be called clinical 
improvement after the immediate affects of 
the injection passed. 


IV. Results of Repeated Injections. 


As an exploratory study, two paranoid fe- 
male subjects were given repeated injec- 
tions. One subject received four injections 
at weekly intervals, while the other received 
eight injections, one every other day. Each 
subject continued to respond to the drug. 
No ill effects were noted other than occa- 
sional sleeplessness and agitation following 
these injections. A third subject, a cata- 
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tonic male, responded very strikingly to Per. 
vitin on the first injection. He became hy- 
peractive, tearful, and expressed bizarr 
ideas. He voluntarily took food for the first 
time in several days. He reached out for 
contact with his doctors. Severa] hours 
later he lapsed back into catatonia. Ay jp. 
jection of Pervitin was repeated two days 
later and produced minimal effect, two gyp. 
sequent injections at two day intervals pro. 
duced no change whatsoever. 


Three additional patients were  selecteg 
from our first study group. Two had shown § 
an active response to Pervitin, while one § 
had shown a borderline response. The ge. f 
rial injections were performed as was the | 
initial injection study. Our findings are jj. f 
Sex, age, and date | 


lustrated in Figure III. 
of admission to the hospital are given for 
each patient. The boxes indicate the total 
score of the change after injection. The cir. 
cles are included as an indication of the gen. 


eral status of the patient before injection, f 


They represent the sum of the number of 


points from the center of the base line to § 


the preinjection rating. The initials H and 
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C indicate the worker who performed each 
rating. 

The two responsive individuals remained 
relatively responsive to repeated injections, 
while the poorly responsive individual even- 
tually showed no response. 

Discussion 

From our study of Pervitin certain ob- 
servations are pertinent. Schizophrenic sub- 
jects become more communicative after its 
injection. Delusional material and patho- 
logical thought processes become either ac- 
centuated or more accessible. Affective re- 
sponses become more appropriate. Equally 
important, although more difficult to de- 
scribe, is the increase in what we called 
“contact with the examiner.’”’ Many of our 
subjects were more willing to explain their 
beliefs and feelings after Pervitin. They 
gave previously withheld historical material 
and some expressed a desire for help. In 
general, there was a “reaching out” on the 
part of the patient for contact with the ex- 
aminer. 

These findings suggest that this drug may 
be used to somewhat the same purpose as 
sodium amytal, for both drugs will occasion- 
ally enable an examiner to obtain more in- 
formation from a patient in a given length 
of time. However, there are many differ- 
ences. Practically, the rapid injection of a 
given dosage of Pervitin is more convenient 
than a slow injection of a variable dosage of 
sodium amytal. With amytal the patient 
may go to sleep before the interview is well 
begun or may have an amnesia for the ma- 
terial discussed. Pervitin, on the other hand, 
may produce enough sleeplessness to neces- 
sitate a sedative at bedtime, and the painful 
memory of the Pervitin interview may be 
quite upsetting to some patients. 

Gottleib, et al.‘ report that about fifty per 
cent of schizophrenic subjects show dimin- 
ished psychopathology on the first injection 
of amytal. But tolerance develops rapidly 
and becomes complete by the seventh day 
of repeated injections. We find a roughly 
comparable initial response (17 out of 30 
responded greater than 24 points on the rat- 
ing scale) but there is no similar rapid de- 
velopment of tolerance in most initially re- 
sponsive individuals. Statistically we would 
expect more patients in our group hospital- 
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ized up to one year to recover from their 
illness than in the group hospitalized for 
over five years. And it is in the acute 
group, with its better prognosis, that we 
find the greatest response to Pervitin. This 
is interesting in view of the work of Gott- 
leib and Hope’ on the prognostic value of 
amytal. 

This drug definitely facilitates the psychi- 
atric examination of uncommunicative schiz- 
ophrenic subjects as it does make them more 
accessible to the interviewer. However, we 
can make no statement as to the therapeutic 
usefulness of this drug. 

Our findings in general are in agreement 
with the observations of others who have 
worked with this drug on schizophrenics. 
Delay® using 30 mgm intravenous injections 
of Pervitin for what he calls “Methedrine 
Shock” reports that schizophrenic psycho- 
pathology is accentuated by the drug par- 
ticularly in relationship to the Rorschach 
responses. Whereas amytal increases the 
performance ability of schizophrenics (Lay- 
man'’), Delay reports that Pervitin has the 
opposite effect. He speaks of amytal as a 
“nsycholeptic,’ and of Pervitin as a “psy- 
chogogue.”’ However, he noted a general in- 
crease in cerea flexibilitas when catatonics 
were given his ‘““Methedrine Shock.”’ We ob- 
served this in only one case. Fleugel,"' us- 
ing dosages of 3 to 4 mgm by mouth, noted 
that 5 out of 10 stuperous schizophrenics re- 
sponded by walking, talking, and eating for 
a few hours. He also noted that the effects 
were not always repeatable. These findings 
seem to correspond to our observations in 
spite of differing dosage and administration. 
Levine, et al.*:* have also noted that psychi- 
atric patients given 20 mgm of Pervitin in- 
travenously become more responsive and 
communicative. 

Regardless of the value or lack of value of 
Pervitin in the management of patients suf- 
fering from schizophrenia, in this work as 
well as the work of other investigators a 
significant observation is apparent, i.e. a 
chemical agent can exert an influence on the 
schizophrenic “process.” The value of this 
observation can be explored only by further 
study. It appears worthwhile to study the 
effects of chemical agents, of known phar- 
macodynamics, on subjects suffering from 
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recognizable psychiatric diseases. Studies 
of this type may prove fruitful in that they 
may shed some light on the nature of the 
disease “process” itself. An understanding 
of the disease process is of particular im- 
portance in those psychiatric diseases which 
in the present state of our knowledge are 
grouped under the ‘functional’ mental dis- 
orders. 
Summary 

A. Using the psychiatric rating scale of 
Malamud and Sands as an aid to clinical 
study, observations on the intravenous ad- 
ministration of 20 mgm of Pervitin to schiz- 
ophrenic subjects revealed changes in cer- 
tain aspects of objective behavior. 

1. An increase in motor activity was ob- 
served. This is most striking in catatonic 
patients showing motor retardation, al- 
though it is observed in others as well. 

2. Mimetic expression became more ani- 
mated in stiff bland patients. 

3. Lessening negativism and resistiveness 
was observed, with. increasing responsive- 
ness to the examiner. 

4. Speech was increased to the point that 
some patients showed a real “push of 
speech.” 

5. Affect became more appropriate, par- 
ticularly in bland paranoid subjects, who 
even showed some lability of affect after in- 
jection. 

6. Phlegmatic subjects showed more signs 
of tension. 

B. We have noted variability in the re- 
sponse of the same patient to this drug, but 
no clear tolerance seems to develop. 


Pervitin Hydrochloride was supplied through the 
courtery of Smith, Kline, and French Laboratories. 
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C. We have not infrequently obseryeg 7 


increase in thinking disturbances while af. 
fect has become more appropriate. 


| 


~] 


10. 


11. 
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Seizure Patterns In Psychomotor Epilepsy 


LEON M. GOLUB, M.D., HENRY V. GUHLEMAN, M.D., JEROME K. MERLIs, M.D. 


A multitude of phenomena has been clas- 
sified as psychomotor epilepsy. According 
to Gibbs,’ “Psychomotor epilepsy is a spe- 
cific epileptic syndrome characterized by 
clinical psychomotor seizures and by an epi- 
leptic type of involvement of the anterior 
portion of the temporal lobe, as evidenced 
by a focus of spike seizure activity in that 
area... .” However, the clinical manifesta- 
tions of what is to be called psychomotor 
epilepsy are not clearly defined. Frequently 
it is difficult to decide, on clinical grounds, 
whether a given episode of bizarre behavior 
is a manifestation of epilepsy or of some 
specific psychiatric disorder such as a fugue 
state or hysterical seizure. It was, there- 
fore, considered that a detailed study of the 
clinical seizure phenomena appearing in a 
group of patients diagnosed as having psy- 
chomotor epilepsy might contribute infor- 
mation of value. 


No data are available concerning the in- 
cidence of anterior temporal spike foci in 
patients clinically diagnosed as psychomotor 
epilepsy, but Gibbs’ has reported that of 163 
patients with epilepsy whose EEGs showed 
anterior temporal spikes, 95% had a history 
of seizures which were classified as psycho- 
motor epilepsy. We have accordingly se- 
lected for study a group of patients on the 
basis of two criteria: (1) that they mani- 
fest paroxysmal episodes of non-convulsive 
disturbance of behavior with amnesia for 
all or part of the attack; and (2) that they 
show anterior temporal spikes or sharp- 
wave activity in the interseizure electroen- 
cephalogram, awake or asleep. Although 
this selection may include only a special 
group of what has been called psychomotor 
epilepsy by others, it was felt that it would 
probably exclude patients with episodic bi- 
zarre behavior of psychological origin. 


The group consists of 21 patients, two 
who have psychomotor attacks alone and 19 





From the National Veterans Epilepsy Center and 
the Neurological Service, Cushing Veterans Admin- 
istration Hospital, Framingham, Mass. 


Framingham, Massachusetts 





who have psychomotor attacks with other 
types of seizures, as shown in Table I. 


TABLE I 


TWENTY-ONE PATIENTS WITH ANTERIOR 
TEMPORAL SPIKES 
Type of Seizure No. of Patients 
ERVCHOMOLOY AIONG 5 secel asses aitaiads 2 


Psychomotor predominantly, Grand Mal 
OCCASION AMY © oan. 5o5s0ccsc0.cccudeleectcccsccsaseeessantanss 


Psychomotor occasionally, Grand Mal 
DECCOMIMIMAMEDY: ©. 2-c0css<-0-cssroecheseosoasdenesononecesince 

Psychomotor and Grand Mal, equally ...... 6 

Psychomotor and Focal Motor, equally... 1 


In four of the patients there was evidence 
of structural brain pathology. Three other 
patients had psychotic manifestations and 
six manifested rather definite personality 
disorders. In addition there was one pa- 
tient with a history of sleep paralysis and 
another who had a congenital reading dis- 
ability. 

Seizure descriptions of the psychomotor 
attacks of the 21 patients were obtained 
from several sources. The most reliable de- 
scriptions came from observations made 
during the patients’ stay in the hospital. De- 
scriptions were also obtained from the pa- 
tient’s relatives or others who had witnessed 
attacks. In almost all cases detailed de- 
scriptions of several seizures were available. 

Consideration of this detailed information 
indicated that the psychomotor attacks 
showed a more or less specific sequence of 
events. The phenomena at the very begin- 
ning were very brief, appeared and disap- 
peared abruptly, and commonly consisted of 
what might be termed a suspension of ac- 
tivity. Typically, the patient would stare 
and there might be a single movement which 
took such forms as extension of a limb, 
turning of the head to one side, or changing 
from a reclining to a sitting position. No 
repetitive activity was present at this stage. 
Following the initial phenomena, the patient 
might show lip smacking, licking, or rub- 
bing; he might pick at his clothing or grope; 
or there might be erratic repetitive move- 
ments of his arms or legs. It was only later 
that more integrated, almost purposeful, be- 
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havior was manifested. This might consist 
of apparently purposeful searching, con- 
fused speech, walking, wandering or other 
more complicated activity. 

The following are several examples of 
some of the seizures which were observed 
and which illustrate the points just men- 


tioned: 

J.B., while in the physician’s office, suddenly 
stopped talking, looked off into space, staring. He 
slumped down in his chair for a brief moment, then 
sat up and began to rub his abdomen with both 
hands. A flashlight was shined into his eyes and 
he turned away. He began to rummage about the 
desk as if looking for something. When questioned 
as to what he wanted, he said, “I wanna, I wanna.” 
At this point he took a cigarette from his pocket, 
lit it, and started to smoke. He then got up from 
his chair, walked out of the office, wandered down 
the hall opening all the doors saying, “I want a 
toilet.’ Next he walked down the hall, but could 
not be distracted by any outside contact. He then 
lay down on the bed and appeared to regain con- 
tact gradually. 

R.C. was noted to have seizures while on the 
ward characterized by cessation of conversation and 
staring straight ahead, followed by chewing, blink- 
ing, grimacing, and copious drooling. These were 
followed by groping movements of the hands and 
then gradual return of awareness. A typical episode 
of this same patient’s seizures was described as 
follows: His eyes were glazed and staring straight 
ahead for several seconds, then there was consider- 
able drooling and chewing movements of the jaws, 
followed by groping movements of the hands with 
the rest of the body relaxed and limp. This pro- 
gressed to blinking and grimacing. Toward the end 
of the seizure the patient laughed without apparent 
cause for a minute or two. The whole episode lasted 
four or five minutes. 

Patient C. W. frequently had an aura consisting 
of a flushed feeling and a tingling sensation in the 
upper half of his body. There might be a feeling 
of warmth beginning in his abdomen and ascend- 
ing. When the tingling and warmth reached his 
neck and head, he would lose awareness. In most 
of the attacks, the patient would stare, and then 
turn his head to one side or the other. After the 
head turning had begun, he would rub himself or 
nearby objects repetitively with his right hand. 
Most frequently he would repeatedly rub his abdo- 
men or genital area, and the rubbing would be ac- 
companied by smacking of his lips. After the lip- 
smacking and rubbing had begun, he might wander 
through the corridor. During this period another 
patient might lead him back to his bed. 

P.P.: The patient was noted to be sitting mo- 
tionless in bed looking bewildered for about 15-20 
seconds. There was then smacking of the lips and 
after a short time the patient got off his bed and 
looked at a couple of other patients, meanwhile 
talking and muttering incoherently. He began to 
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clap his hands just before the episode was over, | 
other episodes the lip-smacking and confused san 
tering have been followed by efforts to open Pre 
getting into the wrong bed, and searchin : 
drawers and under the bed. 

M.Y.: The patient was playing golf with anothe 
patient when he suddenly jerked his heaq tis i 
left, did not cry out or fall, but stareq deni 
After a while, he began to call the other patina 
“Daddy,” and attempted to strike him. At another 
time the patient was noted to be Staring Momen- 
tarily and then began to kick a basket repeated] 
with his left foot. Finally he got up and wanting 
around muttering unintelligibly for severa] minutes 
At another time, while playing cards, the Patient 
suddenly stopped, stared into space, slumped in his 
chair and then appeared confused for qa Period of 
about five minutes. 


O.S.: The patient was found sitting up in bed 
staring into space and was not responsive. The 
nurse then noted erratic movements of his arms 
and right leg. He grabbed his thighs, and arched 
backwards, swaying back and forth. He began to 
hum and whistle and removed the bed Coverings 
from his bed, searched through every inch of the 
blanket and continued to hum and whistle. He was 
not responsive for several minutes longer. 


TABLE II 


g through 


No. Pts. showing 
each activity 
GROUP III: 
“Normal” activity but amnesic .............. 2 
Other integrated activity, somewhat 
SE os ORSON er oer eh een eee 


_ 


Co m DOH S SD DH bo DO 


Directed but irrelevant speech ................ 
Activity directed at a person .................. 
Picking up and handling objects ............ 
RRR MERIRNRES Scio ds cone snes oms Pages salads cbs isesuecssessutsousie 
Removing clothing or bedding ................ 
Unintelligible speech .......................cc.0scsee 
WWOUIMETIRE,, WEANING occ si.sessesscsesssesteaestee 


GROUP II: 
Muttering, mumbling, humming ............ 
RRESRRNSEIRONIS AOL TURISERS 55:0) uss sshsw vast aovsssisenessssievs 
Erratic repetitive movements .................. 
Picking, Tumbling, groping ...................... 
Rubbing 
MR BRRRSARRES oss sb acs 000t p25 257. udsssuacss ised oneeesodesousesstte 
Chewing or swallowing ................0.......00. 
RPRINERNRED ess ps5 Sccoy sinus heen cehedas Ohvhiesed anscssedcsessabsoeas 
Lap BMaAcCKINE ‘Or TICKING .....<<...6.:0....6s00005- 


GROUP I: 
Change in position of body ....................... 
Change in position of limbs or head ...... 
SUMRNUNERO SERRE caso cy snks ees.) stcnnenscrsscecsbastiosenmeesss 
Looking bewildered (dazed) ..............6 
ROMAN oo oose atccctess cedsgvntheyencsecsvcanssssesess bones 
Pallor 
Stopped some organized activity ............ 
oN Cg 2 0) the 61) | 1° RR ee eee re 


All the phenomena recorded in the seizure 
descriptions were tabulated and it was founl 
that they appeared to fall into three groups 
classified according to their complexity. The 
three groupings are shown in Table Il 


Sa — CdS HD HM —1 dO dO 


— 
wr oo K HD OTC 











ete et tlle eet Olle 


a a a ee 











DISEASES OF THE NERVOUS SYSTEM 


1951 


Group I includes seizure manifestations 
which were simple in type, consisting largely 
of a suspension of activity with staring 
and perhaps with a single movement of the 
trunk, head, or limb. It will be noted that 
none of these phenomena are of a repetitive 
or highly organized nature. The second 
group consists of repetitive, apparently 
primitive, motor phenomena which were 
rarely purposeful, such as lip smacking, 
chewing, rubbing, fumbling or picking move- 
ments. The third group consists of more 
purposeful and more highly organized, 
activity, such as wandering, undressing, 
searching, confused speech, and other more 
complex activity. Within each group the 
arrangement was somewhat arbitrary, but it 
was felt that when any group as a whole 
was compared with the other groups, there 
was a definite difference in complexity. 

In an effort to determine whether or not 
there was any correlation between the time 
of onset of each activity in a given attack 
and its complexity, the chart shown in Ta- 
ble III was made. For each patient, each 
kind of behavior manifested in his attacks 
was plotted according to its time of onset 
in the seizure. The phenomena that occurred 
initially or very early and terminated ab- 
ruptly were plotted as“I” (initial). Activities 


that occurred after the onset of the seizure 
and which blended into other seizure activ- 
ity were plotted as “M” (middle). Behavior 
which appeared later in the seizure and con- 
tinued until the episode was over was con- 
sidered terminal and was plotted as “T.” In 
Table III it will be noted that the majority 
of “I’s” areopposite the bottom group, most of 
the ““M’s” are opposite the middle group and 
most of the “T’s” cluster opposite the third 
group. Where detailed data as to chronol- 
ogy were not available for a given manifes- 
tation, it was plotted as “?”. In several of 
the patients, a number of different activities 
were recorded as being observed at the same 
time and these were plotted as “I” with some 
reservation because it was felt that the ac- 
tual onset of the attack may not have been 
observed. In this regard it is to be noted 
that whereas at times complex activity was 
sometimes recorded as occurring initially, 
none of the simple phenomena listed in the 
first group ever occurred in the seizure after 
stereotyped repetitive behavior had begun. 
Similarly, the onset of the repetitive, stereo- 
typed behavior, such as lip-smacking or 
grimacing, almost never was seen after the 
more integrated and more complex behavior 
occurred. 


TABLE III 


GROUP III: 
“Normal” activity: DUt AMNESIC. «........0....s00.6660 ely 
Other integrated activity, confused .............. si 
PATANOIN: TACACUON: (6.5 5cc0.cccessnascesesasercsessavsdsceessoeses 


Da 
Directed but irrelevant speech ........................ ef ae § 
T 


Achivity GirecteG At. & PeFSON ...............cccscccss000 T 
Picking up and handling objects .................... 

ROD EMCHINR Es Hecacd tet tive vaca cues sadspavasssudiesisfosducieseaseases 
Removing clothing or bedding ...................... 
Wnintelipible SPGCCH ......6c6.céesccssessccecsescacesecaseee 
UMEEMN,, WHURNIRIINN ociseesecsdsccesisescsesevesiscsnseneces gOS & 

GROUP II: 

Muttering, mumbling, humming .................... 
I EN yc sctescebeaasdvaievsadansdsasnssansiss 


M 
Erratic repetitive movements .............00......... MM M M M 


Picking, fumbling, groping. .............0..0.00.0... 
RET TEIN SCENE, a nT 
ie ec RA A Stalin esdicensb Snipasicdenie 
Chewing or swallowing: ...........0.cccccccccsccscseesesees 
I Ocha ins ph cacsla tbestisShshuacosiessivmvshnasduvindoaicens 
Lip smacking or licking’ o......0..0.ccccccccceccesceesees 
GROUP I: 

Change in position of body ..........c.ccccccccccceeee. 
Change in position of limbs or head .............. M I 
eg oe oc catsuit 

Looking bewildered (dazed) ............................ I 
Staring I 
EEO ei 

Stopped some organized activity .................. It 
BOCES OF COUR oon. cececcsccsecssss.... sctlntiag edna 
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Discussion 


The data presented suggest that in psy- 
chomotor attacks three phases of activity 
occur in chronological sequence. The initial 
phase is brief, usually lasting from 5 seconds 
to 2 minutes, and begins and ends abruptly. 
The phenomena observed may perhaps best 
be characterized as a suspension of activity. 
In this phase, there may be a single gross 
movement of the trunk, limb, or head, but 
there are no repetitive movements. The be- 
havior in the first phase may be very similar 
to that seen in a petit mal attack. The mid- 
dle phase is characterized by repetitive, 
stereotyped activity which shows little vari- 
ation from seizure to seizure and which 
bears little reference to the environment. In 
the third, or last phase, the behavior is more 
complex and requires the coordination of a 
sequence of movements. It appears to be at 
least semi-purposeful and is much more vari- 
able than the other phases. In this third 
phase the patient is more apt to deal with 
objects and people in the environment and 
may be responsive to verbal stimuli, often 
inappropriately. Amnesia for this stage 
may or may not be complete. Behavior in 
the third phase is very reminiscent of post- 
ictal clouded states and, like the latter, dis- 
appears by gradual blending into normal ac- 
tivity with little of the abruptness that 
characterizes the ending of the initial phase. 


The possibility that only the early phe- 
nomena are actually the ictal manifestations 
is deserving of further investigation. Of in- 
terest in this regard are electroencephalo- 
graphic observations recorded during psy- 
chomotor seizures, as reported by Denis 
Hill. These data indicated that the actual 
electrical seizure discnarges usually did not 
last more than 80 to 100 seconds and only 
when the rhythmical discharges were re- 
placed by presumably post-ictal irregular 
low voltage slow activity did he observe 
what he called automatic semi-purposive be- 
havior. It is tempting to speculate on the 
possibility that the 80-100 second seizure 
discharge correlates with the initial period 
we have described as suspension of activity. 
Investigation of this point is in progress. 
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The data presented suggest that the de. 
fining of psychomotor epilepsy in terms of 
the conspicuous manifestations gych as 
semi-purposeful activities or Confusion 
states may well be questioned, since such 
phenomena represent only the late and Vari- 
able phases of the clinical picture and, Pos- 
sibly, are post-ictal in nature. The less Vari- 
able earliest phase, best characterized as a 
suspension of activity, may represent a more 
fundamental manifestation of the psychomo. 
tor seizure discharge. 


Summary 


1. A detailed study of the seizure patterns 
was made in a group of 21 patients who haq 
anterior temporal spike activity in the EEG 


and who manifested paroxysmal episodes of 


non-convulsive disturbance of behavior with 
complete or partial amnesia. 

2. In the psychomotor attacks observed, 
three phases of activity occur in chronologi. 
cal sequence. The first phase is character. 
ized aS a suspension of activity, similar to 


the petit mal attack. The second phase js § 


one of repetitive, stereotyped activity which 
shows little variation from seizure to séei- 
zure. In the third phase, behavior is com- 
plex, semi-purposeful, and variable, involves 
interplay with the environment, and grad- 
ually merges into normal behavior. 


3. It is suggested that psychomotor sei- § 


zures should not be defined in terms of the 
more conspicuous manifestations of the 
third phase, since these may be post-ictal in 


nature, 
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Withdrawal Effects of Sodium Amytal 


EK. J. ALEXANDER, M.D. 
Detroit, Michigan 


1951 


This report is to describe what our fur- 
ther therapeutic use of prolonged sodium 
amytal narcosis, as modified by Heldt,' has 
taught us concerning the withdrawal effects. 
A later report will be devoted to our current 
evaluation of the therapeutic results. In 
prief, the method is as follows: Sodium 
amytal is given, intravenously and orally, in 
amounts sufficient to keep the patient asleep 
about 16 of the 24 hours, for 7 to 12 days. 
The usual total amount of amytal per day 
averages 60 grains, but daily doses of 100 
grains or more are not uncommon. When- 
ever a sufficiently long narcotic period has 
been obtained, and it can be demonstrated 
that successive intravenous administrations 
of 15 grains of the drug have less sleep pro- 
ducing power than before, it is discontinued 
abruptly. Simultaneously, fluids are limited 
to approximately 1500 cc. per day. 


During the next 24 hours, somnolence 
gradually wears off, and as it disappears one 
observes a number of very striking signs 
and symptoms. There is absolute insomnia, 
which lasts from 24 to 96 hours; there is 
marked tremor of the voluntary muscles, 
which becomes more apparent when volun- 
tary movement is attempted; in the period 
from 36 to 60 hours after cessation of the 
drug in about 10% of the cases, there oc- 
curs one or more generalized convulsions; 
and the patient experiences vivid visual hal- 
lucinations. Sometimes the hallucinations 
consist of pleasant or unpleasant colors; at 
other times images or “visions” are seen. 
The patient often has an unusual sensitivity 
to sounds, and auditory illusions and hallu- 
cinations occur, but less frequently than 
visual hallucinations. The patient usually 
develops definite delusions during his hallu- 
cinated period. Sometimes these remain 
fixed during the entire delirious episode, and 
are so vivid that they are rejected as unreal 
only after several days of doubt, after the 
delirious phase. More frequently the delu- 





From the Division of Neuropsychiatry, Depart- 


ment of Medicine, Henry F i . 
Michigan. y Ford Hospital, Detroit, 


sions are not fixed, and the ideas making up 
the mental content shift rapidly from mo- 
ment to moment. The speech is affected, 
from a motor standpoint, by the generalized 
tremor present; but in addition there is 
often a jumbling and repetition of words, 
phrases, or syllables, so that the meaning is 
not coherent. Of course, the verbal produc- 
tions are colored by the delusions developed. 

The general impression gained is that the 
brain is in a state of hyperactivity, in a dis- 
organized, uncoordinated way, so that there 
is indiscriminate discharge over the motor 
system, leading to tremor and convulsion; 
there is disturbance in the association cen- 
ters so that thought is disorganized and 
words tumble through the mind in discon- 
nected fashion; there is excitation of the 
sensory areas, so that hyperacusis, height- 
ened response to stimuli, and hallucinations 
appear; and there is general over-reactivity 
of the brain so that sleep is impossible. 

Although there are individual variations 
in the behavior of the patient, in his mood, 
in the nature of his hallucinations, and in 
the content of his delusions (all of which 
can be explained by differences in the per- 
sonality of the individual patients, as well 
as by differences in the psychiatric syn- 
drome for which the treatment is being ad- 
ministered), the insomnia, the tremor, and 
the delirioid hallucinations are so constant 
that we interpret them to be the direct re- 
sult of the withdrawal of sodium amytal af- 
ter its constant presence in the body for 
about ten days. Whether we speak of these 
phenomena as indicating a “toxic’’ reaction 
to sodium amytal, as a “complication” of the 
treatment, as an evidence of “addiction” to 
sodium amytal, or as “withdrawal effects” 
depends primarily upon how we use those 
terms. 


“Withdrawal effect,’ or “complications?” 
Palmer*:* used a similar method of sodium 
amytal narcosis, but discontinued the drug 
gradually over several days. He observed 
these same phenomena at the time of ter- 
minating the narcosis. However, he called 
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these symptoms, including convulsions, 
“complications.” He does not disagree, in 
his 1937 article, with the opinion he ex- 
pressed in 1932, that the “‘treatment has not 
produced any toxic effects,” and ‘no with- 
drawal symptoms have been noted.” He 
pointed out that the particular ‘“complica- 
tions” I am considering could be ‘avoided 
by a slow reduction in the dose of sedative.” 
There is therefore no disagreement in our 
facts, but merely in the terms we use. To 
him, these symptoms were “complications,” 
and he wished to avoid them. To us, the 
term does not apply because we believe the 
delirious episode has therapeutic effect and 
we therefore deliberately set out to produce 
it. To us, urinary retention, or fever, or a 
bruise the patient receives by falling while 
under the influence of the sodium amytal, 
are all properly classed as “complications” 
of the treatment, but the tremor, hallucina- 
tions, and sleeplessness, which reach their 
peak after discontinuing the drug, which can 
be markedly diminished if the drug is dis- 
continued slowly rather than abruptly, and 
which disappear spontaneously in about 
three to five days, are more properly consid- 
ered to be “withdrawal effects.” 

“Withdrawal effect,” “abstinence irritabil- 
ity,” “addiction,” and “physiological depend- 
ence.” These are all essentially equivalent 
terms. If an animal has been given a drug 
regularly, and then is denied it for a day or 
two, certain signs and symptoms may ap- 
pear. The general term I use for these is 
‘withdrawal effect.” One of these withdrawal 
effects is “abstinence irritability’: the ani- 
mal reacts, when abstinent 24 hours, with 
greater restlessness to a standard (uncom- 
fortable) stimulus than it did before hav- 
ing the drug. If abstinence irritability grad- 
ually increases, the longer the animal is 
given the drug, the animal is considered to 
be becoming “physiologically dependent” 
upon the drug: he can remain comfortable 
and have a relative degree of functional nor- 
mality only if he continues to take the drug 
regularly. Rather than experience the un- 
comfortable withdrawal effects, the physio- 
logically dependent animal will then mani- 
fest his “addiction” by taking more of the 
drug if he can find it. 

There is, in the literature, contrary ex- 
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perimental work with animals concerpjp 
the addiction properties of barbiturates 
Seevers and Tatum‘ administered sodium 
barbital to dogs, daily, for months or years 
—until the dogs died. The dosage was ap. 
proximately 100 mgm/kgm of body weight, 
Our use of sodium amytal, 60 graing per 
day, represents a dose of 60 mgm/kgm ip 
a patient weighing 147 pounds. The estab. 
lished clinical dosage of sodium barbital to 
humans is 5 grains; that of sodium amytal, 
3 grains—a ratio of 5:3. Therefore our dose 
of 60 mgm/kgm of sodium amytal to hy. 
mans is very similar to their dose of 109 
mgm/kgm of sodium barbital to dogs, The 
description they give of their dogs is go sim. 
ilar to our observations on humans that | 
wish to quote at some length: “When re. 
ceiving the dosage regularly, the animals 
were always apathetic and not acutely 
aware of their surroundings, even though 
walking about and taking nourishment, 
Within a period of 2 to 6 months, depending 
on the severity of the poisoning, character. 
istic physical signs appeared. These were 
seen best 24 hours following the last dose of 
the drug. Muscle tremors, incoordinate 


gait, and a type of intention tremor seen 


when the animal attempts to take food, are 
the predominant signs. These signs disap- 
pear after the daily dose is given and when 
the animal arouses from his period of sleep, 
he is quite normal except for his apathy. If 
the dog is allowed to go 48 hours without 
any barbital, nervous irritability increases, 
the tremors become more severe, motor u- 
rest with continuous ataxic movement is 
seen. 
Seevers and Tatum refer also to the work of 
certain German authors (Hoff and Kauders) 


working in 1926, who had made similar ob F 
servations. “Their animals became progres F 


sively more irritable and were ataxic ani 
incoordinate, They were fairly normal when 


aroused from sleep, but after 24 hours of ab § 


stinence were wild and attempted to bite’ 
Hoff and Kauders, according to Seevers an 
Tatum, also had observed convulsions in th 
dogs, clonic tremor, and shortening of tlt 
sleeping time even though the dose of tle 
drug was increasing. Seevers and Tatil 
concluded that sodium barbital causes phys 
iological dependence: “Thus barbital fits” 


Convulsions were seen frequently.’ | 
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the category of those drugs which after long 
use require a continuance of the drug to 
maintain a certain degree of functional nor- 
mality.” 

Stanton’ and Swanson® reached an oppo- 
site conclusion. Stanton tested rats for ab- 
stinence irritability, with doses of pheno- 
parbital and pentobarbital up to 30% 
minimum lethal dose daily for seven weeks. 
His largest dose of sodium pentobarbital 
was 36 mgm/kgm of body weight. Assum- 
ing an “equivalent dose” ratio of 11:3:5 
for sodium pentobarbital, sodium amytal, 
and sodium barbital respectively, based on 
clinical practice, his dose of barbiturate was 
slightly more intensive than that which we 
use (i.e., as 72:60) and which Seevers and 
Tatum used (i.e., as 120:100). Nevertheless, 
he failed to find an increase in abstinence 
irritability, and therefore concluded that 
these drugs do not have an addiction liabil- 
ity. Swanson did a similar experiment with 
dogs and monkeys, administering sodium 
amytal three times a week, for three to six 
months. His dose was 40 mgm/kgm, which 
(on the “equivalent dose” ratio of 3:5) is 
only about 2/3 as intensive (i.e., as 67/100) 
as the dosage of sodium barbital Seevers 
and Tatum gave their dogs. Swanson’s ani- 
mals showed no abnormal symptoms when 
the drug was discontinued, and he therefore 
also concluded that sodium amytal did not 
have addiction properties. 

These contrary conclusions might be ex- 
plained by assuming that different drugs of 
the barbiturate class have markedly differ- 
ent withdrawal effects, or by assuming that 
different species of animals have markedly 
different reactions to abstinence from the 
barbiturates. There is some truth in those 
assumptions, but I do not believe they are 
the complete answer. For example, Swan- 
son’s work with sodium amytal is contrary 
to our experience with the same drug. Swan- 
son’s results with dogs are contrary to the 
work of Seevers and Tatum with dogs. A 
better explanation of the difference seems 
to be that there are degrees of severity of 
withdrawal effect. The slightest degree is 
probably subjective discomfort—which is 
not easily detected in laboratory animals, 
but is certainly an important factor in clini- 
cal drug addiction. A greater degree would 


be observed in abstinence irritability—an 
increased response to a constant stimulus. 
A still greater degree would appear in ob- 
jective signs, such as tremor and ataxia, 
without a special stimulus. The severity of 
withdrawal effects (with regard to a certain 
specific drug), is in turn related to three fac- 
tors: The size of the dose, the time interval 
between doses, and the duration of adminis- 
tration of the drug. Swanson gave a bar- 
biturate three times a week, and observed 
no objective signs of withdrawal effect; 
Seevers and Tatum gave 50% more, and 
gave it daily, and observed signs in two to 
six months. We also give 50% more than 
Swanson, but give it around-the-clock, keep- 
ing the patient continuously narcotized, and 
cause those signs in 10 days or less. 


The abstinence symptoms we cause in our 
patients (by about 60 grains of sodium amy- 
tal per day, in divided doses, for about 10 
days) are so severe that a patient would 
gladly welcome more of the drug as an im- 
mediate relief from the symptoms, How- 
ever, we cannot assume we have proved that 
sodium amytal has significant addiction 
properties, in dosages ordinarily encoun- 
tered clinically. But it seems equally incor- 
rect to assume, on the basis of Stanton’s 
and of Swanson’s work with animals, that 
barbiturates have no tendency to cause an 
addiction based on withdrawal effect. The 
truth lies somewhere in between. 


Barbiturates can cause some withdrawal 
effects, and therefore have some tendency 
to cause physiological addiction. Large doses 
cause severe subjective and objective with- 
drawal effects. Lesser doses—which may 
not cause objective withdrawal effect in a 
laboratory animal—may still be sufficient to 
cause some subjectively uncomfortable with- 
drawal effects. 


Subjective discomfort is an important fac- 
tor in human drug addiction. Since we can- 
not readily separate, in a human, those un- 
comfortable feelings which are due to drug 
abstinence, and those which are due to in- 
trapsychic conflicts, it is reasonable to try to 
measure the addiction liability of a drug by 
its ability to cause observable abstinence 
symptoms in a laboratory animal. How- 
ever, this is too indirect to permit exact 
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transposition of the results from the lab- 
oratory to the clinical field. 

Clinical experience strengthens the above 
opinion, that barbiturates do cause some 
withdrawal effects, in dosages encountered 
clinically, as well as in the unusual dosages 
we use in the sodium amytal narcosis ther- 
apy. I will cite briefly several clinical illus- 
trations. It is well known that an epileptic, 
suddenly removed from his drug, is likely to 
have an increase in seizures beyond his 
“normal” frequency. I recently observed 
a woman in an anxiety state, who had been 
taking about 20 grains of sodium amytal a 
day, in divided doses. When this was dis- 
continued, she experienced about three days 
of sleeplessness, tremor, emotional disorgan- 
ization, and ataxia. These symptoms then 
vanished, but there was still disturbed sleep, 
tremor, and emotional instability based on 
the anxiety state. These were of a lesser 
degree, and even qualitatively different, 
than the earlier symptoms, which I attrib- 
uted to abstinence from the sodium amytal. 

I have observed several cases of chronic 
psychoneurosis, which have been taking 
about three or four times the average dose 
of some barbiturate for months or years for 
insomnia. Regularly, if they discontinue the 
drug, these patients experience about 72 
hours of absolute sleeplessness and severe 
subjective discomfort, The symptoms which 
remain, due to the psychoneurosis, may be 
very similar, but are quantitatively less, af- 
ter that initial period of abstinence from 
their accustomed drug. 

Finally, I will cite the case of a pregnant 
woman with hypomania, who took 40 grains 
of sodium barbital daily for several months, 
until she delivered her child. The drug was 
then abruptly discontinued, and the patient, 
who had never had signs or symptoms of 
epilepsy, had a major convulsion 48 hours 
later. 

“Withdrawal effect,’ or “toxic effect?” 
Stanton was acquainted with the work of 
Seevers and Tatum, but did not accept their 
conclusions about physiological dependence. 
Instead, he interpreted the symptoms pro- 
duced as being due to the direct cumulative 
action of the barbiturates. This interpre- 
tation was facilitated by Seevers and Tatum 
using the word “poisoning” to describe their 
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method of administration of the drug, Fy. 
thermore, Seevers and Tatum carried on the 
administration of the drug until the dogs 
died, and then were able to demonstrate in 
the brains chronic parenchymatous ang 
chronic interstitial injury. The symptoms 
we are considering cannot be related t 
those pathological changes directly, fo 
symptoms based on cell death would not be 
reversible, in three or four days, as these 
are. But since the entire procedure dogg 
lead, in the end, to death of brain cells and 
death of the animal, the sickness of the api. 
mal—the symptoms we interpret as with. 
drawal effects—might well represent “sick. 
ness” or “toxicity” of brain cells, Assum. 
ing this is so, is this sickness, or malfunc. 
tion of brain cells due at the moment to too 
much or to too little barbiturate being pres. 
ent in the body? Is the “toxic” agent, at 
the moment, barbiturate, or some other 
agent which the barbiturate can counteract? 
Are the symptoms the “direct” and “cumu- 
lative” effect of barbiturate, or are they evi- 
dence of ‘withdrawal effect’’? I believe these 
questions are answered by the fact that usu- 
ally more barbiturate relieves the symptoms, 
In an occasional instance when the “tox- 
icity” has seemed to be of dangerous degree, 
particularly because of more than three con- 
vulsions, we have used sodium phenobarbi- 
tal. 

We do not deny that the sodium amytal 
narcosis treatment probably results in the 
death of some brain cells, but there have 


been no clinical signs after the treatment | 


to give that theoretical presumption practi- 
cal significance. 


tified by the therapeutic result. 


“Counter-adaptation.” Sickness, or toxie- | 
ity, of the brain cells has been produced by | 
the administration of barbiturate; but the} 
toxic agent, at the moment, seems to be, not F 


barbiturate, but some other agent which 
barbiturates can counteract. This phenom 
enon becomes easy to understand with the 
acceptance of the idea of counter-adapte 
tion advanced by Schutz. He found thal 
prolonged administration of barbiturate 
greatly reduced cholinesterase activity of 





As long as the general § 
therapeutic results are good, the method has § 
merit, just as other “destructive” proce ff 
dures, such as prefrontal lobotomy, are jus- F 
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the serum so that it reached 10 to 20% of 
what it was before the drug was given. No 
change in cholinesterase activity was found 
when the drug was added to the serum in 
vitro. Thus, the barbiturates do not appear 
to act directly on enzymes, as in the case 
of anticholinesterase substances. The de- 
crease in cholinesterase is an in vivo adap- 
tation of the body to the presence of the 
barbiturate. Exactly how the body effects 
this decrease is a biochemical problem I am 
not qualified to discuss. 


The idea of counter-adaptation clarifies 
these problems of drug addiction. The ad- 
ministration of a given drug has a given 
direct effect, in the case of barbiturates, in- 
hibition of the function of certain nerve 
cells. But a second, indirect effect, a coun- 
ter-adaptation designed to defend the cell, 
also begins. The counter-adaptation, al- 
though defensive is equally unphysiological. 
In order to maintain a balance which has 
been upset by the barbiturate in the direc- 
tion of inhibition, its effect is an unphysio- 
logical excitation. The balance is then pre- 
cariously maintained. The counter-adapta- 
tion proceeds somewhat more slowly than 
the direct effect, but also wears off more 
slowly than the drug is excreted. Therefore, 
it is present in the body to counteract the 
next dose of drug and reduce its direct ef- 
fect. This is the phenomenon we know as 
“tolerance” to a drug. As the dose of the 
drug increases, the degree of counter-adap- 
tation increases. At a certain point, the un- 
physiological excitation effects of the coun- 
ter-adaptation begin to be obvious a few 
hours after the last dose of the drug, and 
so more drug is required to maintain the 
functional balance. This is the phenomenon 
we know as “physiological dependence.” If 
more of the drug is not given, the unopposed 
effect of the counter-adaptation is clearly 
seen, The patient experiences the symptoms 
we know as “abstinence irritability” or 
“withdrawal effects.” 


The biochemical counter-adaptation to 
barbiturates is particularly intriguing be- 
cause the symptoms it causes (restlessness, 
insomnia, tremor, feeling of tension, and 
psychic phenomena) are so similar to those 
Which result from psychogenic conflict— 
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which must also, in the last analysis, be a 
biochemical process. 


Significance 


The above discussion has practical sig- 
nificance in these areas: The matter of con- 
vulsions; the matter of barbiturate addic- 
tion; and the matter of barbiturate psycho- 
sis. 

Convulsions: It is well known that an epi- 
leptic suddenly discontinuing his anticon- 
vulsant drug may have more frequent sei- 
zures, or even status epilepticus. It is not 
so well known that barbiturate addicts, who 
are not epileptic, may have convulsions if 
their barbiturate is suddenly stopped. Cur- 
ran,*°® discussing barbiturate psychosis, 
states that convulsions occurred in 10% of 
his patients. Cecil’s Textbook of Medicine’ 
also mentions the probability of convulsions 
in ‘advanced cases” of “overdosage” of bar- 
biturates. Neither of these makes it spe- 
cifically clear that the convulsions come 
from withdrawal of barbiturate, and that 
the immediate treatment to control the con- 
vulsions would be more barbiturate rather 
than less. Also, these are rather isolated 
references to the occurrence of convulsions 
through misuse of and withdrawal of bar- 
biturates, For example, Goodman and Gil- 
man’s Textbook of Pharmacology" does not 
mention the fact. 

We suggest that, in treating severe bar- 
biturate addiction, the barbiturate be with- 
drawn gradually by halving the dose each 
day, in order to avoid the possibility of con- 
vulsions. These convulsions are severe and 
have, in our experience, caused compression 
fractures of the vertebrae similar to those 
seen following electroshock convulsions. 


Addiction: Cecil states that “discontinu- 
ance of the use does not result in physiologic 
manifestations of addiction.” Curran states, 
“a discontinuance of the use of the barbitu- 
ric acid compounds does not give rise to a 
series of symptoms indicative of the body 
having developed a physiologic dependence 
on the drug.” These opinions are appar- 
ently based in part on the animal experi- 
ments of Stanton and of Swanson which I 
have discussed previously. I wish to repeat 
the conclusion expressed in that discussion, 
that barbiturates do, under the unusual dos- 
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ages of the sodium amytal narcosis, produce 
unmistakable signs of marked physiologic 
dependence. It is my impression in ordinary 
clinical experience that similar, though 
much milder symptoms of physiologic de- 
pendence occur from the misuse of barbitu- 
rates. Since the symptoms are mild requiring 
no special treatment, and lasting only two 
or three days, they may readily pass un- 
noticed, being dismissed by the doctor as 
symptoms of the underlying psychoneurosis 
for which the barbiturates were originally 
prescribed. Before the degree of discom- 
fort due to psychogenic factors can be ac- 
curately assessed, the patient has about 
three days of uncomfortable withdrawal 
symptoms. If the doctor does not know 
that, he may by continuing to prescribe bar- 
biturates, miss the opportunity to deal di- 
rectly with the psychoneurosis. 

Barbiturate psychosis: Curran and Cecil 
both make the specific statement that de- 
lirium due to barbiturates is “rare.” Cur- 
ran describes the psychotic picture as being 
usually euphoric. However, he does point 
out that ‘on the other hand, irritability, agi- 
tation, and depression are occasionally 
seen.” I have no reason to differ with his 
description of psychoses induced by indis- 
criminate use of barbiturate, as they are 
seen Clinically; but I do have reason to know 
that delirium (hallucinations, tremor, in- 
somnia) can be induced in a very few days 
by heavy, continual dosages of sodium amy- 
tal. Furthermore, in the “psychotic” state 
our patients exhibit for a few days after the 
narcotic phase, there is no common pattern 
to the mental content. The delirium is con- 
stant, but the mental content reflects the 
psychiatric condition for which we admin- 
istered the treatment, I therefore suggest 
that in the cases of barbiturate psychosis 
which will be seen clinically, the psychiatric 
symptomatology will depend more upon the 
psychiatric condition which led the patient 
to take barbiturate unwisely, than upon the 
specific effect of the barbiturate. 


Summary 


1. A description is given of the symptoms 
(hallucinations, tremor, insomnia, and oc- 
casionally convulsions) which follow the 
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abrupt discontinuing of sodium amytal fop 
about 72 hours after its constant bresence 
in the body for about ten days (about 60 
grains per day). 

2. These symptoms are interpreteg as 
withdrawal effects, and as an indication that 
sodium amytal in that dosage creates Severe 
physiological dependence. 


3. These observations force the concly. 
sion that some physiological dependence op 
barbiturates occurs in dosages which are 
not uncommon in ordinary clinical practice, 
and that the doctor’s accurate evaluation of 
the underlying psychoneurosis may be ob. 
scured by the symptoms of abstinence from 
the barbiturates. 

4. The theory of biochemical counter. 
adaptation to explain physiological depend. 
ence is advocated, 

5. The relation of these observations to 
the clinical problems of convulsions in drug 
addicts, of barbiturate addiction, and of bar. 
biturate psychosis is discussed. 
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Dramamine In the Prevention and Treatment of Nausea 
and Vomiting Following Electroshock Therapy 


EDWARD F.. KERMAN, M.D, 
Baltimore, Maryland 


This report deals with the efficacy of 
dramamine in the prevention and treatment 
of nausea and vomiting following the ad- 
ministration of electroshock therapy. These 
unpleasant symptoms are commonly ob- 
served to occur in about twenty per cent of 
patients who receive this form of therapy. - 

It is important to prevent this seemingly 
minor complication for two reasons. In the 
first place, there is the possibility of lung 
abscess or aspiration pneumonia if the pa- 
tient vomits while in a state of unconscious- 
ness induced by electroshock. Secondly, one 
may anticipate better cooperation from the 
patient in continuing his treatments if the 
unpleasantness of nausea and vomiting is 
avoided. 

Concerning the matter of lung abscess, 
Kwalwasser et al' have recently reported on 
a series of 2562 patients treated with ap- 
proximately 50,000 electroshock treatments 
in which the incidence of lung abscess was 
approximately one per cent, Kalinowsky 
and Hoch’ speak of the “apparent absence 
of such pulmonary complications in ECT.” 
In my own experience with the treatment of 
1472 patients in office practice. I have had 
one case of lung abscess. 

The question of etiology of pulmonary ab- 
scess is relevant to our present discussion 
and special inquiry is here directed as to the 
role of aspiration in its formation. Kali- 
nowsky and Hoch’ state, “‘The development 
of pulmonary diseases during treatment is 
rare in ECT but was quite frequent in met- 
razol therapy. Pulmonary abscess and gan- 
grene were originally explained as due to 
aspiration of foreign bodies or septic ma- 
terial while the cough reflex is absent, or by 
direct action of metrazol on lung tissue.’ An- 
other explanation is the formation and later 
mobilization of thrombi on the site of the 
metrazol injection.':> The apparent absence 
of such pulmonary complications in ECT 
makes this explanation quite probable. Pul- 
monary embolism from pelvic thrombosis 
has also been observed, The literature on 





ECT contains only one case of pulmonary 
abscess, which might have been accidental.*® 
Bronchopneumonia likewise is not infre- 
quent in metrazol therapy and is usually de- 
scribed as aspiration pneumonia.” From the 
foregoing, therefore, it may be concluded 
that Kalinowsky and Hoch consider the like- 
lihood but do not place too much emphasis 
on the possibility of aspiration as a cause 
of lung abscess following the administra- 
tion of electroshock therapy. 

Kwalwasser et al,' on the other hand, 
commenting on the etiology of these ab- 
scesses, state, “From a surgical standpoint, 
the location of the abscesses is worthy of 
note with the predominant number located 
in the upper lobes and in the right lung. It 
is generally stated that the lower lobes are 
likely to be involved. However, the work 
of Brock’ and others show that aspiration 
in the supine position does involve the upper 
lobes more frequently, particularly on the 
right. He cites evidence that lipiodol in- 
jected into the nose while the person is 
asleep wil be aspirated into the lungs, par- 
ticularly the upper right lobe. This seems 
to us to be the most logical explanation for 
the etiologic mechanism of lung abscess in 
electroshock therapy.” 

In the past I have used numerous drugs 
in an effort to prevent and treat nausea and 
vomiting associated with treatment. Anti- 
Spasmodics such as trasentine and pava- 
trine, belladonna preparations and atropine 
were used with absolutely no success. Va- 
rious barbiturates were tried as premedica- 
tion in cases where nausea was known reg- 
ularly to follow treatment and were also 
unsuccessful. Amphetamine sulfate was 
found to be unavailing in producing any 
benefit. 

It occurred to me, following the work of 
Gay and Carliner,* that dramamine might 
be used profitably in those patients who ex- 
perience the gastrointestinal discomfort un- 
der discussion. It seemed well to lay major 
emphasis on premedication rather than to 
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try to use the drug in the treatment of es- 
tablished nausea since in the latter case the 
patient might not retain the orally adminis- 
tered medication. 

I have treated fifty-five patients receiving 
electroshock therapy with dramamine. My 
usual procedure is as follows: The patient 
is instructed routinely to take nothing by 
mouth for three hours before the treatment. 
If he awakens after his first electroshock 
and complains of nausea, or if he vomits, he 
is given 100 mg. of dramamine at that time. 
If he is able to retain the drug he usually 
experiences relief in from fifteen to twenty 
minutes. Since it is known that patients 
who show nausea with one treatment usu- 
ally do so with subsequent ones, one then 
attempts to prevent its appearance in future 
treatments by prescribing dramamine as 
premedication. The patient is instructed to 
take 100 mg. of the drug one hour before 
the scheduled treatment. 

Of the fifty-five patients comprising this 
study there has been complete prevention 
or relief of nausea and vomiting in fifty-one. 
Three patients experienced some nausea but 
not as marked as they had without drama- 
mine. In only one case was the drug con- 
sidered a failure, These results (93% com- 
plete prevention or relief and 98% benef- 
ited) are strikingly similar to those reported 
by Gay and Carliner* who claimed complete 
relief from motion sickness in 288 out of 300 
subjects or 96%. 

One patient in my series, because the 
change was So dramatic, merits special com- 
ment. She received forty nine shock treat- 
ments in two courses, one in 1948, the other 
in 1949. Up until May 31, 1949 she had 
been given forty electroshocks and had vom- 
ited violently after each. On the date men- 
tioned she was given dramamine one hour 
before her treatment. On awakening from 
electroshock she was carefully questioned 
and denied even the existence of nausea. The 
rest of her treatments, given with drama- 
mine premedication, were taken without the 
appearance of the usual gastrointestinal up- 
set. I felt that this was a particularly sig- 
nificant response since the prevention of 
vomiting in this patient could hardly be con- 
sidered coincidental, 

My experience with dramamine in the pre- 
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vention and treatment of post-shock nause, 
and vomiting led me to an interesting by- 
path. This experience, along with my pre. 
liminary report of the present study, was 
published in the correspondence section of 
the Journal of the American Medical Aggp. 
ciation.” I gave one of my patients g pre- 
scription for dramamine to prevent her nay. 
sea following electroshock. One day, Shortly 
thereafter, her father told me that he had ay 
attack of migraine from which illnesg hg | 
had been suffering a long time. In view of | 
the fact that he experienced nausea with hig 
headache he decided to try one of his daugh. | 
ter’s tablets. He claimed that the migraine 
attack was aborted by the medication. 


Folowing this, I gave the drug to seven 
other patients suffering from migraine and 
in every case I was advised by the patient 
that it was effective and I commented on 
this in my preliminary report.’ Since then, | 
my subsequent experience with dramamine | 
in the treatment of migraine has not been 
as good. All told, I have treated twenty 
patients, In about half of this series benefit 
was either absent or equivocal. In the re. 
maining half, relief from migraine has been 
obtained at times and not at others even 
though the drug was always taken at the 
very onset of the attack. Concerning the 
original eight patients described in my pre- 
liminary report, further use of dramamine 
indicated that it was effective on some oc- 
casions but, in general, relief was not con- 
sistent. I have concluded that dramamine 
may be helpful in some cases of migraine, 
especially if taken early in the course of an [ 
attack, but that its value probably depends 
on its sedative rather than specific action. 
I am strongly impressed with the fact that 
dramamine cannot be considered as specific 
as ergotamine tartrate which still remains, 
in my opinion, the most reliable agent to | 
abort an attack of migraine. My ultimate | 
findings, then, with regard to the use of J 
dramamine in the treatment of migraine do ¥ 
not coincide with those of Brentan'’ who | 
claims that by using dramamine at the onset | 
of prodromal symptoms all of his seven p® | 
tients responded to the medication by abor 
tion of all of the manifestations of the m: 
grainous headaches and were able to resume 
normal activities almost immediately. I sus 
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ect that as Brentan continues his study, as 
I did, his subsequent results will be less en- 
couraging than his original ones. 

Comment 

It is essentially the purpose of this report 
to publish the fact that a highly effective 
therapeutic agent exists in the form of 
dramamine to prevent or relieve nausea and 
vomiting following electroshock therapy. It 
is quite natural, however, to ask ourselves 
the question of its mode of action and from 
this, possibly, to speculate on the nature of 
the production of post-shock nausea. 

As in the case of motion sickness, we ob- 
serve in our patients the symptoms of pal- 
lor, cold sweating, increased salivation, nau- 
sea and vomiting.’ Similarly, we observe 
that in about the same high percentage of 
cases as reported for motion sickness* we 
obtain relief from these symptoms in our pa- 
tients by the use of dramamine. It does not 
appear unreasonable to assume that ves- 
tibular stimulation, considered responsible 
for motion sickness,'' is similarly causative 
of the symptoms of post-shock nausea. Such 
stimulation might either be induced by the 
convulsive movements during treatment or, 
more likely when one considers the site of 
electrode placement, by direct electrical 
stimulation of the vestibular system. Since 
dramamine appears to exert its effects “by 
acting both upon the vestibular end-organ 
and the nerve tract, peripherally or cen- 
trally”’* and since it exerts very little spe- 
cific action on the blood vessels, it is not 
surprising that its effect on the symptoms 
of migraine is an inconsistent one. We may 
therefore conclude, from our clinical obser- 
vation of the results herein reported, that it 
appears likely that the symptom complex of 
nausea and vomiting following electroshock 
therapy results from vestibular stimulation 
In individually predisposed patients and that 
dramamine acts in preventing or relieving 
these symptoms in a manner similar to that 
which it exerts on motion sickness. 


Summary 
Fifty-five patients treated with electro- 
shock who experienced nausea and vomiting 
following their treatment were given 100 
mg. of dramamine by mouth. This was gen- 


erally administered to these patients, once 
their predisposition to this complication was 
determined, one hour before shock therapy. 
In a few instances the drug was adminis- 
tered to relieve established nausea. Fifty- 
one patients (93%) experienced complete 
prevention or relief. Three patients reacted 
to medication with a diminution in the se- 
verity of the nausea. In only one case was 
the drug considered a failure. It is suggested 
that post-shock nausea is caused by ves- 
tibular stimulation occurring during the 
course of electroshock therapy and that the 
mode of action of dramamine upon it is sim- 
ilar to that which it exerts in motion sick- 
ness. 
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Paget’s Disease Complicated By Recurrent Extradural 
Hematoma 


WILLIAM G. PEACHER, M.D. 
Syracuse, New York 


No more descriptive term has been given 
of Paget’s disease than the one by James 
Paget himself when he wrote, “Holding, 
then, the disease to be an inflammation of 
bones, I would suggest that, for brief refer- 
ence, and for the present, it may be called, 
after its most striking character, osteitis 
deformans. A better name may be given 
when more is known of it.” (James Paget.') 

The man in whose honor the disease was 
named was one of the first to direct atten- 
tion to this entity. His description of five 
cases, two of which were autopsied, could 
not be improved upon today. Paget further 
states, ‘“Even when the skull is hugely thick- 
ened, and all its bones exceedingly altered 
in structure, the mind remains unaffected.” 
Subsequent clinical studies in this respect, 
however, have demonstrated occasional 
mental and numerous other neurological im- 
plications. 

We recently had the opportunity to study 
a very interesting and most unusual case of 
Paget’s disease complicated by recurrent ex- 
tradural hematoma. Considering the rela- 
tive frequency of involvement of the skull 
in this disease, together with the type of 
pathology present, it is surprising that this 
sequela is not more commonly observed. 
This case is being presented in detail due to 
its rarity and also to illustrate the problems 
it presented in management. 


Case History 

At the request of Dr. Herbert Yeckel, I.G., a 
seventy-four year old female, was first examined 
September 28, 1948 with a chief complaint of grad- 
ual and progressive enlargement of the left parietal 
bone of at least four years duration. The patient 
was more concerned about her cosmetic appearance 
and her inability to wear a hat than the more ob- 
vious pathological features. Aspiration of this large 
mass previously had yielded a grossly bloody fluid, 
and the patient had been referred for neurosurgical 
intervention due to the possibility of complicating 
sarcoma. 

The physical examination revealed findings typi- 
cal of Paget’s disease. The cranium was greatly 
enlarged with general thickening of the bone. The 
scalp vessels were prominent particularly over both 
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frontal and left parietal areas. The increase jp 
size of the skull was most apparent over the lett 
frontal and parietal bones at the site of which there 
was a large, ovoid, non-tender, non-inflammatory 
soft, boggy, fluctuant mass measuring approx. 
mately 8.75x8.75x5 cm. in diameter. There wa 
considerable thinning of the scalp to the point ¢ 
rupture. Several small fragments of detached bon 
could be palpated beneath the margins of the &. 
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fect. There was felt to be definite clinical evidence | 


of extradural hematoma with sarcomatous degen. 


eration. It is interesting to note that during hog. f 


talization for a fracture of the left femur in July, F 
1945, although x-rays of the skull were not taken, | 


definite enlargement of the left parietal bone was 


noted together with general asymmetry of the sku, § 


The physical examination further revealed hogs. 
ing and irregularity of the squamous portions of 
the frontal bone but no change in the bones of the 
face. The long bones of the lower extremities were 
quite massive with a genu valgum on the right, and 
deformity of the left thigh due to a pathological 
fracture of the left femur sustained July, 1945. Sim. 
ilar bowing, irregularity, and lateral curvature 





were noted of both bones of either forearm, mor § 


evident on the right. 


A moderate dorsal kyphosis 


was also present. Although the blood pressure was 
normal, sclerosis of the peripheral and fundal ves. F 
sels was present. In spite of the multiple deforni- 7 
ties, the patient was ambulatory and could take [ 
care of her simple household needs. The only limi- | 
tations were in relation to impairment of memory, © 


comprehension, and hearing. 

Considering the probable extreme degree of cor 
tical compression, the neurological examination 
was not unusual. The main findings were marked 
impairment of memory and attention which was 
felt to be due to associated arteriosclerosis as wel 
as cerebral pressure from extradural hematoma 
Perceptual implication in the visual and auditory 
fields was also evident. 


Laboratory findings: Blood count, urinalysis, ani | 
Sedimentation rate was — 
Serum calcium: 8; serum | 


serology were negative. 
24 mm. in one hour. 

phosphatase: 2.6; alkaline phosphatase: 13 Bodat- 
sky units. X-rays of the skull taken August 3, 
1948 revealed typical findings of osteitis deformans 


erat 





of the bi-phasic type involving all bones of the 3 


vault. 


The process was most extensive over the Fe 


left parietal bone where bone destruction predomi: 


nated. A large, soft tissue mass was seen extent: 
ing from the latter area (see Fig. 1). 

The patient was accordingly admitted to St. Je 
seph’s Hospital, Syracuse, New York, October 4, 
1948 for further observation and treatment. A lel 
central craniotomy was performed October 6, 1948 
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Fig. 1. 
outlining the extensive soft tissue mass over the 


involved parietal bone. As the periosteal layer was 
reflected numerous, small, detached, degenerated 
fragments of bone were observed throughout the 
outer layers of the mass. The main structure was 
found to consist of many, irregularly loculated cav- 
ities of varying size filled with old and recent blood. 
There was considerable depression of the entire left 
cerebral hemisphere to a depth of at least 5 cm. in 
the field at hand. The dura was ragged and irreg- 
ular along the course of the middle meningeal ves- 
sels but no gross invasion was manifest. There was 
tremendous hypertrophy (up to 2-3 cm.), degen- 
eration, and increased vascularity of the diploe. 
Representative sections of tissue were sent for 
analysis to rule out malignancy. It was only after 
great difficulty that hemostasis was secured by 
means of coagulation, bone wax, pressure, and gel- 
foam. The vascularity, thinness of bone, manipu- 
lation necessary, prolongation of the procedure, age, 
and possibility of recurrence and progression of the 
disease obviated insertion of a tantalum plate at 
this time. The patient made an uneventful con- 
valescence, and the wound healed by primary union. 
Microscopic sections revealed active Paget’s dis- 
ease with no evidence of malignancy. The patient 
was discharged improved on October 19, 1948. 

The patient did very well for about a month and 
then noted gradual reaccumulation of fluid at the 
previous site of involvement. The neurological and 
physical features were identical with those recorded 
Previously (see Fig. 2). 
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She was therefore readmitted to the hospital on 
December 5, 1948 and operated on December 6, 
1948. Similar findings were determined at this 
procedure. Again there was subsidence of bleeding 
but the patient’s hospitalization was purposely pro- 
longed for early control of possible recurrence. Un- 
fortunately such proved to be the case, and the 
third craniotomy was performed January 8, 1949. 
The possibility of angiography to determine the 
source of maximum bleeding for more effective liga- 
tion was discussed with the family. They were 
also informed of the risks of angiography at this 
age due to the patient’s marked cerebral arterio- 
sclerosis which with possible vasospasm from dio- 
drast could result in hazardous neurological conse- 
quences as well as the sequelae of common and 
internal carotid section (in the dominant hemi- 
sphere). The relatives decided against the proce- 
dure but consented to external carotid artery liga- 
tion which was accordingly done. 

The patient did reasonably well following this 
operation although there was increasing mental 
hebetude and confusion with interference with the 
dressing and onset of wound infection. Smear of 
the wound revealed a moderate number of gram 
positive bacilli and a few gram positive cocci. A 
culture showed staphyloccus aureus and a member 
of the diphtheroid group. With the increased vas- 
cularity concomitant to the wound infection, fur- 
ther slight but continued bleeding ensued. There 


Fig. 2. 


was some response to antibiotics and to the usual 
conservative therapy, and the patient was dis- 
charged January 21, 1949. 

The patient returned sporadically for dressings, 
and arrangements were made for a visiting nurse 
to see her daily. Hospitalization became necessary 
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for more active therapy from February 14 to Feb- 
ruary 23, 1949. On her discharge which had been 
at her insistence, she became increasingly uncoop- 
erative and mentally incompetent necessitating to- 
tal care. Her final entry to the hospital was made 
on April 8, 1949. Slight sanguino-purulent drain- 
age had continued from the wound since her dis- 
charge from the hospital January 21, 1949 in spite 
of adequate conservative therapy. This, together 
with her greatly depraved condition and in spite of 
slight continued bleeding, obviated further attempts 
at surgical correction. The patient gradually went 
downhill expiring on June 1, 1949. Unfortunately, 
permission for post-mortem examination was not 
granted. 


Discussion 


Numerous statistical studies have ap- 
peared in the literature on osteitis defor- 
mans. The incidence, subjective manifesta- 
tions, osseous implication, laboratory and 
x-ray findings, pathology, complications and 
therapy have all been adequately reviewed 
by Newman,’ Sugarbaker,’ Kay,* Gutman 
and Kasabach,’ Reifenstein and Albright,’ 
Sosman,’ Orley,* and Kasabach and Dyke.’ 


Many excellent reviews have been written 
on the incidence of sarcomatous degenera- 
tion in Paget’s disease.'’:'!*:1° These fig- 
ures have varied from two to four percent. 
Certainly this possibility must be considered 
in the management of every case. Although 
it was felt that our patient undoubtedly had 
a lesion of this type clinically, subsequent 
microscopic sections were entirely negative. 

Further evidence of the possible dangers 
of dicdrast in relation to neurological com- 
plications as a result of vasospasm following 
arterial injection was reported by Chusid, 
Robinson, and Margules-Lavergne.’* They 
presented two cases of hemiplegia due to 
vasospasm following the injection of dio- 
drast before the New York Society of Neu- 
rosurgeons. Recovery was effected following 
the administration of tetraethylammonium 
chloride. During the general discussion fol- 
lowing their presentation, twenty-one addi- 
tional cases with similar complications were 
mentioned. The factor of recovery was not 
included in this summary. 

Alpers’ states that neurological symp- 
toms associated with Paget’s disease are 


commonly due to: 
1. Constriction of the cranial foramina. 
2. Distortion of the skull with intracranial com- 
pression. 
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3. Associated cerebral arteriosclerosis. 


The nervous system may be implicated jp 
the following ways: 


Central Nervous System: 


1. Psychoses. This complication is regarded ag 
being uncommon and secondary to arteriogcle. 
rotic atrophy or increased intracranig] pres. 
sure.16, 17,18 

2. Increased intracranial pressure.19, 20 

3. Focal neurological signs, e.g., hemiplegia, dys. 
phasia, etc. Basilar impression with hing brain 
symptoms is not rare according to Grunthal» 
Chamberlin,?? and Wycis.*s Decompression has 
given relief in selected instances in this group, 


Spinal Cord Syndromes: 


1. Compressive with varying degrees of neurolog- 
ical dysfunction most common at the thoracic 
level. 

2. Vascular impairment secondary to compression 
with cord symptoms. Therapy for intractable 
pain due to nerve root compression may be 
necessary. 

3. Vertebral dislocation. An occasional ¢ase js 
associated with hematomyelia. 

The literature on spinal cord involvement 
has been adequately reviewed by Wyllie, 
and Turner.’*° 

We recently observed a case which falls 

in this group. A seventy-four year old male 
noted the gradual onset of motor and sen- 
sory implication of the lower extremities 


over a period of one month. When referred [ 


for neurological examination January 13 
1950 a spastic paraplegia with a sensory 
level at dorsal seven was present. 


revealed extensive osteo-arthritic changes 
of the lower thoracic vertebrae. A lumbar 


puncture was performed on January 10, | 
1950. The significant findings were an ele | 
vated total protein (400) and a block | 
These data were cor- | 


jugular compression. 
roborated on pantopaque myelography Jan- 


uary 16, 1950 which demonstrated an almost | 
complete obstruction at dorsal five. All other | 
laboratory procedures were negative, and [ 


there was no evidence of either axial or ap- 
pendicular Paget’s disease, A dorsal lami- 
nectomy was carried out on January 1), 


1950, the delay being due to indecision o f 
the family in giving consent for the opera 


tion. Some hypertrophy, degeneration, aul 


increased vascularity of the spinous prot 


esses and laminae at dorsal four, five, ail 





X-rays | 
of the dorsal spine on January 9, 1950 had | 
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six were noted. The bone at dorsal five also 
appeared to be involved in a more soft, fri- 
able, reddish-brown type of lesion. Dural 
pulsation was not present until decompres- 
sion had been completed from dorsal three 
through seven. The pathological report re- 
vealed osteogenic sarcoma arising on the 
pasis of localized Paget’s disease. Further 
deep x-ray therapy is being planned. There 
was no early improvement in the paraplegia 
postoperatively. Cases of this type are rela- 
tively rare. Further, decompressive lami- 
nectomy has occasionally resulted in im- 
provement particularly when uncomplicated 
by sarcoma as demonstrated by Turner.’*° 


Peripheral Nervous System: 
1. Cranial nerve involvement. The optic and audi- 
tory nerves are most commonly implicated.17. 26 
2. Peripheral nerve symptoms such as intercostal 
neuritis, sciatica, etc. 
Summary 

Surgery is occasionally necessary during 
the course of osteitis deformans when the 
central nervous system is involved. An in- 
stance of this type has been recorded with 
recurrent extradural hematoma. Various 
problems were encountered in the manage- 
ment of this case and may include the fol- 
lowing considerations. 

Although other primary (meningioma, 
osteoma, etc.) and metastatic (thyroid, 
etc.) lesions of the skull may produce local- 
ized hypertrophy comparable to the present 
case, the overall picture generally indicates 
the correct diagnosis. 

Angiography should precede removal of 
the hematoma if the condition of the pa- 
tient permits. Differential cannulation of 
the internal and external carotid arteries as 
well as phlebography may be necessary to 
determine the exact blood supply of the le- 
sion. Such information will do much to 
demonstrate the presence of anastomoses 
and extent of arterial ligation indicated as 
well as to differentiate neoplastic lesions. 

This procedure is not without danger, 
however, as diodrast may result in severe 
vasospasm, and together with an active car- 
otid sinus reflex in an arteriosclerotic indi- 
vidual may result in cerebral thrombosis. 
Common carotid section may be indicated, 
but the risk of sequelae in this age group 
will be much greater. The hazards of such 
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a procedure in this instance would probably 
have resulted fatally due to the poor condi- 
tion of the patient. It is recommended that 
such ligation that is necessary precede evac- 
uation of the hematoma as this will mini- 
mize the technical phases of the operation. 
Bilateral external carotid section may be in- 
dicated but should be done in stages if pos- 
sible to allow for adequate anastomoses. 

Tantalum cranioplasty would probably 
not be indicated in such cases due to possi- 
bility of recurrence of bleeding, continued 
progress of the disease, and technical diffi- 
culties in fixation in the presence of bone 
pathology of this type. 
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Child Admissions To A Receiving Hospital 


JACK V. WALLINGA, M.D., and ARTHUR J, BACHRACH, B.S. 


Cleveland, Ohio 


In recent years the spotlight of psychia- 
tric attention has been focused upon the tur- 
bulent years of childhood and adolescence. 
Bleuler' observed early that there is a mark- 
edly increased disposition to mental disease 
concurrent with puberty. As an important 
factor in the stress of adolescence, Kline- 
berg’ points out the conflict that exists be- 
tween the child’s physiological drives and 
the standards established by society which 
prevent the fulfillment of these drives. The 
behavioral deviations in childhood and ado- 
lescence may be generally separated into the 
psychoses, the neuroses, the primary be- 
havior disorders, and the mentally defective, 
both with and without organic brain disease. 
There is still much confusion in the litera- 
ture concerning the diagnosis of psychosis 
in children because of the early practice of 
making such diagnoses utilizing adult cri- 
teria. Regarding this problem, Henderson 
and Gillespie* state, “It is axiomatic that 
behavior which would be psychotic in an 
adult may be normal in a child,” a truism 
that is particularly evident in the overly rich 
phantasy life of the child. They go on to 
say, however, that we cannot ignore, as be- 
ing of no significance, the trends of behavior 
in childhood which might later lead to the 


development of a psychosis in adult life, if 


left uncorrected. 

Among the psychoses, schizophrenia is 
the diagnosis most frequently made in chil- 
dren, with manic depressive psychosis oc. 
casionally reported, but both of these ar 


rare until after puberty. Bradley’ state > 


that “. . . some psychoses of adults such as 
paranoia and true depression do not occu 


at all in children,” and again,’ “the chief § 


functional psychosis of childhood is schiz- 


phrenia; manic depressive psychoses are of F 
rare and questionable existence before pu: 


berty, and the other classical functional psy- 


choses of adult life are not seen, or at leas | 


diagnosed.” 


The same author® found, in an intensive 


study of a group of schizophrenic an 


schizoid children under thirteen years of 
age, the following outstanding objective be [ 
in order of fief 
quency: seclusiveness, irritability when thi 
seclusiveness was disturbed, daydreaming f 
bizarre behavior, diminution in number df 
personal interests, regressive nature of per 
sonal interests, sensitivity to comment all § 


havior characteristics, 


criticism, and physical inactivity. Blunting 
of affect and apathy, such as is seen in mall 
adult schizophrenics, were not prominent ! 
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these youngsters. The difference between 
the psychotic and schizoid personality was 
felt to be largely one of degree rather than 
kind, but behavior employed as an expres- 
sion of individual traits, vas more distorted 
in the psychotic children. 

In differentiating psychotic from delin- 
quent behavior, Friedlander’ says, “A diag- 
nosis of psychotic illness cannot be made 
unless other pathological symptoms are 
present apart from an inexplicable delin- 
quent act.” In line with this, Despert* ob- 
serves, “Severe behavior disorders, associ- 
ated with regressive characteristics, are not 
uncommon in young children with acute 
emotional disturbances. However, in the 
absence of affective dissociation, the diag- 
nosis of schizophrenia cannot be made, how- 
ever severe the behavior disorder.” 

In a discussion of conduct disorders, Van 
Ophuijsen’® writes that when a conduct dis- 
turbance develops at an age beyond child- 
hood, such as during early adolescence, he 
assumes that it has the significance of a 
psychoneurotic symptom. The late appear- 
ance in itself of a conduct disturbance in 
adolescence excludes the diagnosis of pri- 
mary behavior disorder, Additional infor- 
mation indicating a personality change in a 
patient around puberty, a primary type of 
withdrawal, peculiarities which cause his 
parents and friends to consider him to be 
odd, all point toward a schizophrenic proc- 
ess, which, at this time, does not produce 
delusions and hallucinations. Aichorn'’ con- 
siders delinquency as a dynamic expression 
which can be attributed to the interplay of 
psychic forces which have created the dis- 
tortion he calls “dissocial behavior,” the 
presence of which indicates that the psychic 
processes determining behavior are not func- 
tioning harmoniously. When a psychic proc- 
ess is denied expression and the psychic en- 
ergies determining it remain undischarged, 
a new path of discharge will be found along 
the line of least resistance and a new form 
of delinquency will result. It is even pos- 
sible that a nervous symptom will develop. 
He also feels that dissocial behavior can re- 
sult from an abnormal accumulation of af- 
fect. 

In many communities the facilities for the 
study and treatment of children who are un- 
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able to adjust to society are inadequate, and 
children who are psychotic or behavior prob- 
lems tend to be placed together in closed 
adult institutions where specific provisions 
for their care are not available. It is nec- 
essary, however, that in-patient facilities be 
established for such children, as it is often 
only with longitudinal study that a proper 
diagnosis, and subsequent therapy, can be 
achieved. 

This study concerns a total of forty-three 
youngsters between the ages of nine and 
seventeen, inclusive, 2.3% of the total of 
1901 patients admitted to Cleveland State 
Receiving Hospital over a period of slightly 
more than two years, This hospital is an 
institution for the observation and treat- 
ment of the acute psychoses, serving the 
Cleveland metropolitan area, Twenty-three 
of these children, or 53.5%, were admitted 
upon voluntary application of the parents; 
sixteen, or 37.2%, were sent to the hospital 
through the medium of the Probate Court; 
and the remaining four, or 9.3% of the to- 
tal, were emergency admissions. 

It was also found that 28, or 65.1%, of 
these patients were males, and 15, or 34.9%, 
were females, whereas the sex distribution 
among the adult patients for this same pe- 
riod was 45.1% males and 54.9% females. 
It is interesting to note this discrepancy be- 
tween. the sex ratios in the child and adult 
groups. Twenty-six of the children observed 
were of the white race, the remaining sev- 
enteen, or 39.5% of the whole group, were 
Negro. The Negro population of Cleveland 
forms 9.6% of the total. Twenty-one of the 
youngsters reported, or 48.8% of the group, 
were Protestant in religion; sixteen, or 
37.2%, were Catholic; and one, or 2.3%, 
was Jewish. There were two who listed no 
religious preference, the remaining young- 
sters being two Amish boys and one girl who 
was a member of Jehovah’s Witnesses. 


Among those patients who had been dis- 
charged by the time this study was made, 
the group with the longest hospitalization 
was the psychotic, averaging 193 days. The 
group that spent the shortest time in the 
hospital was the behavior problem children, 
who remained an average of 71 days. Be- 
tween these extremes were the neurotic pa- 
tients who averaged 132 days and the psy- 
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TABLE I 


Diagnosis 


PSYCHOTIC 
Schizophrenia 
Manic Depressive 


PRIMARY BEHAVIOR DISORDER. ..............::ccseeceseseeneeeeneeeeeeees 


NEUROTIC 
Obsessive 


TGR assis ssn sn sccsssccsenssoesovonseonccoesnenetnocnnconsssoveossoseosnavese 
Anxiety State ..............:cccssccesenresssseeseseesssssessesesesseereeees 
MENTAL DEFICIENCY WITH PSYCHOSIS ...........ccccsssseseeeeee 


chotic mental deficients who stayed an 
average of 163 days. The average stay of 
the entire group was 144 days. 

A study of the objective behavior and 
overt symptoms which caused the majority 
of these youngsters to be brought to psy- 
chiatric attention, revealed no clear cut dif- 
ferences between the four main diagnostic 
groups. Complaints of withdrawal from 
normal activities, bizarre and manneristic 
behavior, disorientation and confusion were 
prevalent in the schizoid and schizophrenic 
children, Irritability and seclusiveness were 
found with equal frequency in the behavior 
problem and mentally deficient psychotic 
groups, as in the pre-psychotics. Destruc- 
tiveness, temper tantrums, running away 
and suicidal attempts were the most fre- 
quent complaints of the group found to be 
primarily behavior disorders. Impulsiveness 
was the only outstanding characteristic of 
the psychotic mental deficient group, this 
often leading to assaultive behavior when 
these children were frustrated and irri- 
tated. 

In Table I is presented the diagnoses of 
the children studied, according to their age 
on admission: 

In the above table we see that over half 
of the admissions in the group were for rel- 
atively pure functional psychoses, with 
schizophrenia predominating and the re- 
mainder being manic depressive, manic 
phase. This does not necessarily mean that 
schizoid tendencies were not shown by these 
cases in earlier years in the form of with- 
drawal and difficulty in making a social ad- 
justment. It is difficult to determine the 
accurate date of the psychotic break with 
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Age on Admission Total 
S 420 39 a2 423 44 325 A6 17 
ve 511 
1 2 8 5 19 449 
1 2 3 69 
1 i a. 2 @ 209 
5 117 
2 2 47 
1 if 2 47 
1 ig 
1 1 3 z 7 163 


reality in many adult patients, and this jg 
even more true of children because of the 
varying criteria and widespread differences 
of opinion as to what determines a child 
psychosis. Childers'' also points out that 
the increased social demands of the early 
adolescent period intensify the struggles of 
these children and tend to bring out a more 
clear cut picture of psychosis. Six children 
with mental deficiency became sufficiently 
disturbed to require hospitalization. They 
would fall into the group Kraepelin desig. 
nated as pfropfschizophrenie, meaning a 
psychosis superimposed upon a mental defi- 
ciency, We also see that, while mental de- 
ficiency was an inherent defect, it was not 
until the demands of society became appar- 
ently overwhelming during adolescence, that 
the behavior of these children became so 
bizarre that hospitalization was deemed ad- 
visable. 

It is interesting to note that nine of the 
forty-three cases, or 21%, were primary be- 
havior disorders. Three of the group were 
referred to this hospital as probable psy- 
chotics after study by other childrens’ agen- 
cies but prolonged observation in this hos- 


pital found them to be without psychosis. In f 


investigating the previous social agency con- 
tact of the group of patients studied, it was 


found that all the patients with a final diag- J 
nosis of primary behavior disorder, after ob F 


servation at this hospital, had agency com 
Bue 


tacts prior to their hospitalization. These 
children had either lived in an institution 
for a time or had been seen by an agency 
where psychiatric consultation was avail 
able. Eight of this diagnostic group wert 
referred by such an agency after an aver 
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age of three-and-one-half years of agency 


contact. 

Only three of the seven psychotic mentally 
deficient children had a history of previous 
agency contacts. The others were, for the 
most part, brought to the hospital by their 
parents when they were no longer manage- 
able at home or in their private school. Two 
of the neurotic children had had previous 
contacts neither of which had been very ex- 
tensive. It was found that, among the psy- 
chotic children, twelve of the twenty-two 
had been seen by the social agencies before 
they came to Cleveland State Receiving Hos- 
pital, nine of these having had fairly pro- 
longed contact averaging over three years. 
Six others had been seen by agencies im- 
mediately before referral to this hospital. 
There is a record of a total of fifty-nine sep- 
arate agency contacts including the juvenile 


~ court system, child study homes, guidance 


centers, and correctional institutions. Over 
half of these contacts were made by the chil- 
dren in the primary behavior disorder group. 


Twenty-seven of the forty-three children 
were found to have social pathology in the 
family background: 


TABLE II 

$s fF 36 go5 

a 2 ‘ox ESR 

raf a fA Sem 
Severely Neurotic Parents ........ 1 2 
PSYCNOMC POPERE 3....65.05c1écsce0000% 4 i | 2 
Psychotic Relative or Sibling 6 2 
Mental Deficiency in Family.... 3 2 


ISPOMEN: HOMES! 5255scscs<cedccccososcessees 8 3 5 3 


Here we find that broken homes was the 
largest single factor, being present in eight, 
or 36%, of the psychotic cases, in five, or 
00%, of the behavior disorders, and in three 
each of the neurotic cases and mental de- 
fective with psychosis. Another prominent 
factor was the occurrence of psychosis in 
the family background of a number of these 
children, and this was found in the back- 


| grounds of eight of the schizophrenic pa- 


tients. In two of these cases, psychosis was 
reported in another member of the family 
as well as the parent. These findings sug- 
gest the influence of genetic factors in the 
etiology of mental illness.” 
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In the group of schizophrenic patients, 
electric shock therapy was used in eight of 
the nineteen cases, Five of these showed 
noticeable improvement and three remained 
unchanged. Insulin coma therapy was used 
in three cases of schizophrenia with im- 
provement in two patients. Two of the pa- 
tients receiving insulin had previously re- 
ceived electric shock, without a complete 
remission resulting. All three patients diag- 
nosed manic depressive, manic phase, re- 
ceived electric shock and improved with it. 
It might be pointed out here that “improve- 
ment” indicates that the patient was suffi- 
ciently recovered to return to society. One 
of the obsessive neuroses received electric 
shock therapy with improvement, while an- 
other did not benefit by it. Two mental defi- 
cients with psychosis were given electric 
shock with sufficient improvement that made 
possible their return to their family’s care. 
Five patients received intensive psychother- 
apy without other forms of treatment while 
in the hospital, Four of these children were 
behavior disorders, of which three showed 
marked improvement, and the remaining 
one was an hysterical child who was simi- 
larly helped. Thirty of the forty-three cases 
studied had been discharged at the time of 
writing, twenty-five of these having re- 
turned to their families. Of the remainder, 
four were schizophrenics, two of which did 
not improve with treatment and were trans- 
ferred to Cleveland State Hospital, and one 
child was a mentally deficient psychotic who 
was committed to the state institution for 
the feebleminded. We also see that in the 
group of pure psychoses, twelve returned to 
their families, eight having received spe- 
cific therapy, and four having had sponta- 
neous remissions. 


Summary 


Forty-three youngsters between nine and 
seventeen years of age, admitied to a re- 
ceiving hospital, were studied and classified 
into four groups: psychotic, neurotic, pri- 
mary behavior disorder, and mental defi- 
ciency with psychosis. In a review of the 


literature, it was seen that the period of ado- 
lescence brings on an increase in stress, con- 
tributing to outbreaks of abnormal beha- 
vior. 


Schizophrenia was the most frequent 
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diagnosis of psychosis in children, but any 
psychotic break before puberty was rarely 
found. In the group studied, it was seen 
that there was no consistent difference found 
in the type of behavior which brought them 
to the hospital. A discrepancy in the sex 
ratio in the child group as compared to the 
adult group in the hospital was noted, Over 
half of the admissions in the group were for 
relatively pure psychoses, with schizophre- 
nia predominating. Twenty per cent of the 
cases were primary behavior disorders who 
had made over half of the fifty-nine social 
agency contacts recorded. Broken homes 
was the most prominent social factor found 
in these cases with psychosis in the family 
being the second most prevalent factor in 
the backgrounds of psychotic children. 
Twenty-five of the patients have been dis- 
charged to their families, while five have 
been transferred to other state institutions 
for prolonged care. Twenty-one of the en- 
tire group received specific therapy, that is, 
electric shock therapy, insulin coma ther- 
apy, or intensive psychotherapy, with im- 
provement in fifteen of these cases. It is 
encouraging to note the relatively high pro- 
portion of discharges in view of the gen- 
erally poor prognosis of severe mental dis- 
orders in the early age groups. However, 
it must be remembered that many of these 
youngsters may be expected to have sub- 


. Van Ophuijsen, J. H. W.: 


sequent exacerbations of their illness, with 
poorer prognosis. 
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